To evaluate the impact of comorbidities on the outcome of burn injuries. Materials and Methods: A retrospective analysis of 108 patients, treated between August 2010 and July 2013, was carried out. All patients were admitted, assessed and managed. The medical notes on 72 patients with comorbidity (Study group) were analyzed and matched with 36 other patients, without comorbidities (Control group), according to age, gender, and interval time between injury and admission. Information regarding types of burn injuries, depth of burn, comorbidities, operative procedures and fi nal outcome were noted. Results: Patients were evaluated in terms of their duration of stay in the hospital and mortality. The comorbidities that infl uence these factors are renal disease, liver disease, cancer, pulmonary disorders, cardiac disease, obesity, peripheral vascular disorders, alcohol abuse, smoking and neurological disorders. Conclusion: It was found that the associated comorbid conditions infl uence the outcome of patients, injured due to burn, in terms of the duration of their stay in the hospital and mortality.
INTRODUCTION
Burn injuries are commonly associated with various comorbid conditions. A clinical condition expected to have effect on the outcome of injury, and which is present prior to the injury and admission, is called a comorbid disease. [1] Influence of these comorbid conditions on the outcome of burn injuries is one of the contentious issues as limited studies are available, which focus on the impact of various associated comorbid diseases on the outcome of a burn injury. As per various studies, these comorbid conditions can interfere and change the progression and outcome of a burn injury. [2, 3] Therefore, it is important to identify these conditions, which can influence survival of the patients with burn injuries.
The results of the effects of various pre-existing medical conditions [4] [5] [6] [7] and the specific medical comorbidities on the outcome of the burn-injured patients are controversial. [7] [8] [9] [10] Various studies show that the various comorbid diseases, including cardiovascular disease, [7] [8] [9] [10] renal disease, [3, 10] neurological disease [3, 10] and pulmonary disease, [8, 9] have inconsistent impact on the outcome of the burn-injured patients. These comorbid conditions, including renal, cardiac, and pulmonary diseases, make the fluid resuscitation complicated, which is one of the most important factors in the early management of the acute burn patients. [11] In this series, 108 patients have been included to show the impact of various comorbid conditions on the outcome in burn-injured patients.
MATERIALS AND METHODS
A retrospective analysis of 108 patients, treated between August 2010 and July 2013, was carried out. A total of 108 patients were included in the study. All patients were admitted, assessed and managed. The medical reports on 72 patients with comorbidity (Study group) were analyzed and matched with 36 other patients, without comorbidities (Control group), based on age, gender, and interval time between injury and admission. Information regarding types of burn injuries, depth of burn, total body surface area, comorbidities, operative procedures and final outcome were noted.
Physician's advice was taken for the treatment of comorbid disease. Types and doses of the different administered drugs and fluid were adjusted according to the associated comorbid disease. Fluid administration was monitored by urine output, central venous pressure and vital parameters.
An early surgical intervention was considered in all the operative cases without comorbid disease as compared with the patients with associated comorbid disease when the surgery was delayed till stabilization. A clearance was taken from the consulting physician for the same. Debridement and skin grafting were performed on 68 patients (63%), debridement and flap cover on 6 patients (6%) and only debridement on 7 (6.5%) patients [ Table 1 ].
RESULTS
Patients were evaluated in terms of duration of the hospital stay and mortality. The comorbidities influencing these factors are renal disease, liver disease, cancer, pulmonary disorders, cardiac disease, obesity, peripheral vascular disorders, alcohol abuse, smoking and neurological disorders. Most of the cases were with only 1 comorbidity (n = 44), 20 with 2 co morbidities, and 8 patients had more than 2 associated comorbid diseases. Renal disease was found to be the most common comorbid condition [Tables 2 and 3 ].
Most of the injuries occurred due to thermal burn, (n = 72) followed by electrical (n = 18), chemical (n = 8), scald (n = 6) and flame burn (n = 4) [ Table 4 ]. Superficial partial thickness burn constituted the most common type of injury and fourth degree burn the least common [ Table 5 ]. Majority of the cases had burn of total body surface area between 20-40% (54/108) [ Table 6 ]. It was found that more the number of comorbidity associated, higher is the mortality. Cardiac disease was most commonly associated with mortality [ Table 2 ]. A statistically significant difference during the stay in the hospital was found between patients without comorbidity and with comorbidity (P < 0.05). Males were more commonly associated with comorbid disease than females. Majority of the patients (30%) were of old age (>60 years) [ Table 7 ]. Time interval between burn and admission were matched between the study group and control group [ Table 8 ].
Statistical analysis
Statistical analysis was performed with the descriptive statistics. Significant differences were calculated using Chi-square test with P < 0.05 considered statistically significant. All data analysis was conducted using Statistical Package for the Social Sciences software (SPSS, version 20.0 software, SPSS Inc.).
DISCUSSION
Patients with burn injury manifest differently in terms of age, mechanism, depth, location of burn and associated comorbidity. [12] Many factors, which are not under control of burn service team, can affect the outcome. Common factors include motivation, pre-existing psychological disorders and socio-economic conditions of the patients. [13] In earlier studies, the effects of comorbidities affecting the outcomes of the patients with burn injuries have not been adequately and concisely explored.
Comorbidities are commonly associated with burn-injured patients, who significantly impair the outcome in terms of their stay in hospital and mortality. In this series, we have included 72 patients with various comorbid conditions to show the impact of the outcome of burn injury.
Previous reports showed contradictory results on the effects of comorbidities on mortality in burn-injured patients. Lionelli et al., and Wibbenmeyer et al., [6, 14] found no correlation between comorbidities and mortality. Later, Rao et al., and Covington et al., [5, 15] conclude in their study that there is an association between comorbid conditions and outcome of the burn injury. These studies show the impact of the cardiac and pulmonary diseases on the outcome. Further, old age associated with higher rate of mortality in burn patients is well described in the literature. [16, 17] Older people tend to have an increase incidence of the associated co morbidity.
In this study, the impact of various comorbid diseases, including cardiac, pulmonary, renal, hepatic, neurological disorders, has also been demonstrated. A significant impact of these conditions on the hospital stay [ Table 9 ] and mortality was found.
The charlson index predicts the possibility of mortality within 1 year in patients associated with various comorbidities, which have occasionally been used in burn and trauma patients. [18] [19] [20] Thombs uses this index to show the contribution of various medical conditions to mortality and duration of the hospital stays. [20] In this study, certain comorbid conditions were observed and found to be responsible for a higher rate of mortality. For better understanding of the impact of morbidity and the consequences of thermal injury, the assessment of the health status of a patient with burn injury and his/her quality of life has been advocated by various researchers. [21, 22] In terms of the timing of the operative intervention, an early excision was performed by following completion of resuscitation in all the patients without comorbid disease as compared with patients associated with comorbid disease, where intervention was delayed. This could be one of the reasons of better outcome in control group. This is in accordance with the earlier studies conducted by various authors. [23, 24] The early response in severe burn patients includes decreased cardiac output and a higher rate of metabolism. [25] It has been well described in the literature, in which pulmonary functions are deranged and systemic physiology is altered in burn patients. [26] Acute renal failure is one of the major complications in the patients with burn injuries. [27] This can be an early onset, due to hypovolemia and late onset due to septecemia and multi-organ failure. [28] Patients with neurological disease having sensorimotor deficits are prone to more severe burn injuries and a longer period of contact with the burning agent. [29] These pathophysiologic alterations in burn injury may aggravate and influence the progression of the co-existing disease and, thus, affect the management of these patients.
CONCLUSION
It was concluded that the associated comorbid conditions influence the outcome of burn-injured patients in terms of duration of hospital stay and mortality. It was also found that more the number of associated comorbidity, more the hospital stay and mortality. 
